The orbital valence force field has been employed to calculate the force constants for tetrachlorides, tetrabromides, and tetraiodides of titanium, zirconium, and hafnium making use of recent vapor-phase Raman spectral data. The results are compared with the Urey-Bradley force constants, and it has been found that these are well comparable. The applicability of the Lennard-Jones potential has been examined to understand the nature of non-bonded interactions. The force constants have also been utilized to study the relative strength of the chemical bonds in tetrahalides and hexahalide anions 
First, all the four OVFF constants; kt, the bond stretching force constant; ka', the angle distortion constant; A and B/R, the interaction constants representing forces between nonbonded atom pairs, were evaluated with the help of four force field equations 4 . The OVFF constants, thus calculated, are presented in Table 1 together with the corresponding UBFF constantsThe fundamental frequencies used in these computations are listed in In order to understand the nature of the forces acting between the non-bonded atom pairs, a second set of OVFF constants has been calculated by approximating the interaction by a Lennard-Jones potential which includes the dispersion forces. This potential function establishes a relation A = 6.5 B/R between the non-bonded interaction constants. The set of force constants thus evaluated is included in Table 1 . For testing the validity of this approximation these constants, in turn, are employed to calculate the fundamental frequencies. The calculated and observed frequencies are compared in Table 2 .
It is found that, except TiBr4 , the frequencies are not well reproduced. Therefore, it is concluded that for titanium tetrabromide the Lennard-Jones potential is adequate to explain the interaction between non-bond atom pairs while in all other cases it is not a reasonable approximation. To account for these discrepancies Coulomb forces besides dispersion forces should also be taken into consideration as suggested by KREBS and MÜLLER 4 .
